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FDU SXUFKDVH :LWKLQ FKRLFH H[SHULPHQWV VHYHUDO DQVZHU SRVVLELOLWLHV DUH SUHVHQWHG WR UHVSRQGHQWV
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7KH VWDWHG SUHIHUHQFH VXUYH\V PHQWLRQHG DERYH ZHUH XVHG WR UHYHDO FRQVXPHU¶V SUHIHUHQFHV ZLWK
UHJDUG WR WKHSXUFKDVHRIHOHFWULFFDUV7R WKHEHVWRIRXUNQRZOHGJHQRQHRI WKHXWLOLW\ IXQFWLRQVZDV
XVHGWRIRUHFDVWPDUNHWSHQHWUDWLRQRIHOHFWULFFDUV+RZHYHUIRUHFDVWVDUHDYDLODEOHIURPRWKHUVRXUFHV
ZKHUHDV WKH DSSURDFK XVHG LQ WKHVH VWXGLHV LV SDUWLDOO\ QRW WUDQVSDUHQW LQ GHWDLO 'HSHQGLQJ RQ WKH
DVVXPSWLRQVFRQFHUQLQJ WKHGHYHORSPHQWRIFDU WHFKQRORJ\XVHUFRVWV IXHOSULFHDQGEX\HU¶VSUHPLXP
QHZFDUPDUNHW VKDUHRIHOHFWULFFDUVYDULHVZLGHO\SUHGLFWLRQVRI*HUPDQDQG$XVWULDQFDUPDUNHW LQ
DFFRXQWIRUDVKDUHRIWRSHUFHQWIRUDOLWWOHRUPRGHUDWHWHFKQRORJLFDOGHYHORSPHQWDQGIRU
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$SULO  LQ WKH HDVWHUQ $XVWULD 6WUDWLILHG UDQGRP VDPSOLQJ ZDV XVHG FRYHULQJ GLIIHUHQW W\SHV RI
VHWWOHPHQWELJFLW\FHQWUDOGLVWULFWVDQGSHULSKHUDOGLVWULFWV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,Q WRWDO KRXVHKROGVZHUH FRQWDFWHGE\SKRQH7KHQHW UHVSRQVH UDWH RI WKH DGMXVWHG VDPSOH LV
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EDVHGRQWKHWRWDOQXPEHURISHUVRQVFRQWDFWHGPLQXVWKHTXDOLW\QHXWUDOVDPSOLQJORVVHV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SXUFKDVH LVQRUPDOO\DFRPPRQ WDVNRI WKHKRXVHKROGZH DVNHGDOOKRXVHKROGPHPEHUVZLWKDGULYLQJ
OLFHQVHWRSDUWLFLSDWHLQWKHIDFHWRIDFHLQWHUYLHZ,QWRWDOSHUVRQVIURPKRXVHKROGVSDUWLFLSDWHG







$ PXOWLVWDJH VXUYH\ ZDV FRQGXFWHG :LWKLQ D ILUVW VXUYH\ VWHS WHOHSKRQH LQWHUYLHZ DOO RI WKH
UHTXLUHGLQIRUPDWLRQZDVFROOHFWHGWKLVLQFOXGHGLQIRUPDWLRQDERXWWKHDFWXDOFDUIOHHWRIWKHKRXVHKROG
W\SHRIFDUVDYHUDJHIXHOFRQVXPSWLRQGULYLQJSHUIRUPDQFHSHU\HDUHWFFDUSXUFKDVHLQWHQWLRQVDQG
FDU WULSV !NP ZLWKLQ WKH ODVW WKUHHPRQWK GLVWLQJXLVKHG LQ ZHHNGD\ ZHHNHQG DQG KROLGD\ WULSV
:LWKLQWKHVHFRQGVWHSRIWKHVXUYH\IDFHWRIDFHLQWHUYLHZVZHUHFRQGXFWHGWKLVLQFOXGHGFDUSXUFKDVH
DQGPRGHFKRLFHH[SHULPHQWVXVLQJDVWDWHGSUHIHUHQFHWHFKQLTXHDVGHVFULEHGLQWKHIROORZLQJ7RDVVXUH




HVWLPDWH WKH WUHQGV LQ WKH IXWXUH WHFKQRORJLFDO GHYHORSPHQW DV ZHOO DV WKH LQIUDVWUXFWXUH DQG WKH
SROLWLFDOIUDPHZRUNIRUWKHSURPRWLRQRIHOHFWULFPRELOLW\7KHLQIRUPDWLRQFROOHFWHGZDVXVHGIRUWKH
GHILQLWLRQRIDOWHUQDWLYHVLQWKHFKRLFHH[SHULPHQWV
x 7R FRXSOH K\SRWKHWLFDO VFHQDULRV WR UHDOLVWLF XVHU EHKDYLRU WKH VXUYH\ KDV WR EH LQGLYLGXDOL]HGZLWK
UHJDUG WR WKH QHHGV RI WKH FDU GULYHUV 7KHUHIRUH WKHLU DFWXDO FDU IOHHW RU ± LI FRQFUHWH SXUFKDVH
LQWHQWLRQV H[LVW ± WKHLU UHTXHVWHG FDU IOHHW IRUPHG WKH EDVLV RI WKH FKRLFH H[SHULPHQWV 7R PDNH
GULYHUVDZDUHRIWKHFRQVHTXHQFHVRIWKHLUSXUFKDVHGHFLVLRQVUHDOFDUWULSVZHUHLQYHVWLJDWHG

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3XUFKDVHH[SHULPHQWV
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RI WKH FRVW LQIRUPDWLRQ ZDV JLYHQ SHU NP $ IROORZXS H[SHULPHQW LQFOXGHG DGGLWLRQDOO\ WKH
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GR QRW DIIHFW WKH XWLOLW\ RI WKH RWKHU DOWHUQDWLYHV %HVLGHV WKHVH WKUHH DWWULEXWHV DOWHUQDWLYH VSHFLILF
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1RWHWKDWWKH
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x 9DULDEOHV UHIHUULQJ WR WKH UHVSRQGHQW DQW WKH KRXVHKROG0DOH DQG HOGHU SHRSOH SUHIHU FRQYHQWLRQDO
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1965 Christoph Link et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1958 – 1970 








,QGHSHQGHQWYDULDEOH ' (OHFWULFFDU +\EULGFDU &RQYHQWLRQDO
FDU
([LVWLQJFDULVPDLQFDURIKRXVHKROG '   
([LVWLQJFDULVDVPDOOVL]HGFDU '   
1XPEHURI\HDUVVLQFHH[LVWLQJFDUZDVERXJKW    
1RUHSODFHPHQWSODQVIRUWKHH[LVWLQJFDUDWDOO '   
3URIHVVLRQDODFWLYLW\RIUHVSRQGHQW SDUWWLPHHPSOR\HG '   
6H[RIUHVSRQGHQW PDOH '   
$JHRIUHVSRQGHQW    
&KLOGUHQOLYLQJLQWKHKRXVHKROG \HV '   
7RWDOQHWKRXVHKROGLQFRPH    
&RPPRQO\XVHGSDUNLQJVSDFHDWKRPH JDUDJH '   
1XPEHURIFDUWULSVPDGHE\HOHFWULFFDU    
:LOOLQJQHVVWRDGDSWGULYLQJEUHDNVWRUHTXLUHPHQWVRIHOHFWULFFDUV '   
:LOOLQJWREX\DQHOHFWULFFDURQSULQFLSOH <HV '   
&KDUJLQJWLPHWREHDFFHSWHG    
0RGHFKRLFHH[SHULPHQWFRQGXFWHGIRUWKLVFDU <HV '   
&KDQJHRISXUFKDVHGHFLVLRQLQPRGHFKRLFHH[SHULPHQWIRUWKLV
FDU <HV '   
5HDVRQIRUGHFLVLRQ WLPHH[SRVXUH '   
5HDVRQIRUGHFLVLRQ HQYLURQPHQWDOUHDVRQV '   
5HDVRQIRUGHFLVLRQ UXQQLQJFRVWV '   






WKH SXUFKDVH GHFLVLRQ IRU WKH H[LVWLQJ FDU ZDV FKDQJHG LQ D SUHYLRXV PRGH FKRLFH H[SHULPHQW 7KH




LQIOXHQFH RI WKH LQWHUYLHZHU $Q DGGLWLRQDO HUURU VRXUFH PD\ EH WKH TXHVWLRQQDLUH XVHG LQ WKH VWDWHG
SUHIHUHQFH H[SHULPHQWV 7KLV FRQFHUQV LQ RXU DQDO\VLV SDUWLFXODUO\ WKH DUUDQJHPHQW RI DOWHUQDWLYHV DQG
1966   Christoph Link et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1958 – 1970 
DWWULEXWHV)RU H[DPSOH LI DQ DWWULEXWH LV DOZD\V DUUDQJHG LQ WKH WRSRI WKHTXHVWLRQQDLUH D SDUWRI WKH
LQIOXHQFH GHWHFWHG IRU WKLV DWWULEXWHPD\ EH GXH WR WKH RUGHU:H DYRLGHG WKLV NLQG RI HUURU WR D ODUJH
H[WHQWE\D UDQGRPEDVHGDUUDQJHPHQWRIERWK WKHDWWULEXWHVDQG WKHDOWHUQDWLYHV%HVLGHV WKHYDU\LQJ
DUUDQJHPHQW DOORZV IRU WKH PDWKHPDWLFDO YHULILFDWLRQ RI DQ RUGHU HIIHFW &DXVVDGH HW DO  :H
UHYHDOHGKLJKO\VLJQLILFDQWRUGHUHIIHFWVRIWKHDUUDQJHPHQWRIWKHDWWULEXWHUDQJHDQGIRUWKHDOWHUQDWLYH
FRQYHQWLRQDOFDU$GGLWLRQDOKLJKO\VLJQLILFDQWLQWHUYLHZHIIHFWVZHUHWKHGD\RIWKHWHOHSKRQHLQWHUYLHZ
)ULGD\DQGDFHUWDLQ LQWHUYLHZHU$V WKHVHHIIHFWVDUHQRW UHODWHG WRFDUFKRLFH LQ WHUPVRIFRQWHQWZH
FRQVLGHUHGWKHPLQWKHXWLOLW\HVWLPDWLRQEXWGLVUHJDUGHGWKHPLQPRGHODSSOLFDWLRQ





LV FDOFXODWHGZKLFKFDU WHFKQRORJ\ LVFKRVHQE\DFRQFUHWHSHUVRQGHILQHGE\ LWV FKDUDFWHULVWLFVXQGHU
JLYHQIUDPHZRUNFRQGLWLRQVLQWKHFDVHRIDUHSODFHPHQWRIDQH[LVWLQJFDU7KHDJJUHJDWLRQRYHUDOOFDUV












EXW IDFWV VHHQ WKURXJK D ILOWHU RI SHUFHSWLRQ DUH XVHG 2WKHUZLVH SHRSOH WKDW DUH XQGHUHVWLPDWLQJ WKH





,Q WKH VXUYH\ WKHNQRZOHGJHDWWLWXGHDQGRSLQLRQRQHOHFWULFPRELOLW\ZHUHGHWHUPLQHG WRR$W WKH
EHJLQQLQJRIUHVSRQGHQWVVKRZHGLQWHUHVWLQEX\LQJDQHOHFWULFFDUDWWKHHQGRIWKHLQWHUYLHZWKLV
SHUFHQWDJH ZDV  7KLV VKRZV D SULQFLSOH RSHQ PLQGHGQHVV WRZDUGV HOHFWULF PRELOLW\ WKDW HYHQ
LQFUHDVHVE\GHDOLQJZLWKWKHWRSLF
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FDU ZDV FKRVHQ ZKHQ UXQQLQJ FRVWV SHU  NLORPHWHU ZHUH JLYHQ ,I DGGLWLRQDOO\ DQQXDO FRVWV ZHUH
RIIHUHG WKHSUREDELOLW\ VOLJKWO\ LQFUHDVHV WR:LWKLQ WKHQH[W VWHS OLIHWLPHFRVWV VXPRISXUFKDVH
SULFH DQG UXQQLQJ FRVWV IRU VHYHQ \HDUV ZHUH SRLQWHG RXW &RQVLGHULQJ WKH OLIHWLPH FRVWV PRUH
UHVSRQGHQWV FKDQJHG WKHLU SXUFKDVH GHFLVLRQV $Q HOHFWULF FDU ZDV VHOHFWHG LQ  RI H[SHULPHQWV
2YHUDOOWKHHIIHFWRIFRVWLQIRUPDWLRQRQSUREDELOLW\WRVHOHFWDQHOHFWULFFDULVORZ7KLVDOVRDSSOLHVWR
WKH FRQYHQWLRQDO FDU WKDW ZDV FKRVHQ LQ  LQ WKH ILUVW  LQ WKH VHFRQG DQG  LQ WKH WKLUG
H[SHULPHQW &RQWUDU\ YDULDWLRQ RI IUDPHZRUN FRQGLWLRQV LPSDFWV SXUFKDVH GHFLVLRQ LQ D ODUJHU H[WHQW
ȈĳȐȜȝĮȉȠĮȡȤİȓȠʌȡȠȑȜİȣıȘȢĲȘȢĮȞĮĳȠȡȐȢįİȞȕȡȑșȘțİ3DUWLFXODUDQLQFUHDVHRIIXHOSULFHKDV




 FRQYHQWLRQDO HOHFWULF K\EULG QRQH
5HIHUHQFHH[SHULPHQWQ H[SHULPHQW    
%X\HU¶VSUHPLXPQ H[SHULPHQW    
5HPLVVLRQRISDUNLQJIHHVRUIUHHHQWU\LQHQYLURQPHQWDO]RQHVRUDOORZDQFHWR
XVHGHGLFDWHGEXVODQHVRUUDLOZD\YRXFKHUVQ H[SHULPHQW    










$V DQ H[FHUSW RI WKH FDOFXODWHG VFHQDULRV ZH SUHVHQW UHVXOWV RI D VFHQDULR ZKLFK ZH LQWHUSUHW DV DQ
DYHUDJHPRGHODVWKHGHYHORSPHQWRIWKHXVHUFRVWVDQGWKHWHFKQLFDOFKDUDFWHULVWLFVLVPRGHUDWH:LWKLQ
WKHPRGHODOLQHDULQFUHDVHRIIXHOSULFHIURPWR(XURSHUOLWUHIXHOLVDVVXPHG










)LJ VKRZV WKHQHZFDUPDUNHW VKDUHRIHOHFWULF (&DQGK\EULG +&FDUVGHWDLOHG IRU VPDOO DQG
PHGLXP VL]HG FDUV DQG DV DYHUDJH RI DOO YHKLFOH W\SHV $FFRUGLQJ WR RXU FDOFXODWLRQV QHZ FDUPDUNHW
VKDUH RI HOHFWULF FDUV ORZHU EURNHQ OLQH LQFUHDVHV WR  SHUFHQW LQ WHQ \HDUV DQG WR SHUFHQW DIWHU




PHGLXP VL]HG YHKLFOHV W\SHV WKDQ IRU VPDOO FDUV 7KH VPDOOHU VKDUH RI HOHFWULF FDUV LQPDUNHW DYHUDJH
GHSHQGVRQWKHPLVVLQJHOHFWULFFDUDYDLODELOLW\LQWKHSUHPLXPVHJPHQW




0DLQ IRFXVRI WKH UHVHDUFKSURMHFWZDVD VWDWHGSUHIHUHQFH VXUYH\DQG WKHDQDO\VLVRI LWV UHVXOWV%\
XVLQJVHYHUDOPHFKDQLVPVZHWULHGWRGHYHORSDSURFHGXUHWKDWVKRXOGKHOSWRHQVXUHUHDOLVWLFILQGLQJV
x $ SLORW VXUYH\ ZDV FRQGXFWHG WR RSWLPL]H WKH TXHVWLRQQDLUH LQ WHUPV RI GHVLJQ DQG XQGHUVWDQGLQJ
0HWKRGRORJLFDOELDVZDVPLQLPL]HGE\XVLQJUDQGRPRUGHURIDOWHUQDWLYHVDWWULEXWHVDQGWRDFHUWDLQ
H[WHQWH[SHULPHQWV
x 7KH TXHVWLRQQDLUH ZDV EDVHG RQ WKH DFWXDO FDU IOHHW RI WKH KRXVHKROG LQ D WZRVWDJH DSSURDFK WKLV
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x $VFDUSXUFKDVHLVRIWHQDGHFLVLRQRIWKHZKROHKRXVHKROGZHWULHGWRLQYROYHDOOKRXVHKROGPHPEHUV
SRVVHVVLQJDGULYHUOLFHQVHLQWKHLQWHUYLHZ
x &RQVLGHULQJ WKH ³QRQH´ DOWHUQDWLYH ZH GLG QRW IRUFH UHVSRQGHQWV WR FKRRVH D FDU FRQWUDU\ WR WKHLU
SUHIHUHQFHV7KDWDOORZVIRUULJKWSDUDPHWHUHVWLPDWHVVHH%DWOH\	7RQHU
x 2QHSDUWLFXODU IHDWXUHRIRXUDSSURDFK LV WKHPRGHFKRLFHH[SHULPHQWVDVDSODXVLELOLW\FKHFNRI WKH
SXUFKDVH GHFLVLRQV 'XH WR IHHGEDFN FRQWURO UHSUHVHQWDWLYH LQIRUPDWLRQ RQ WKH XVHU QHHGV DQG XVHU
EHKDYLRUFDQEHJLYHQ7KLVFKHFNOHDGVWRDUHYLVHGSXUFKDVHGHFLVLRQTXLWHRIWHQ
)RUWKHDQDO\VLVRIFDUSXUFKDVHDGLVFUHWHFKRLFHDQDO\VLVZDVSHUIRUPHG7KHPRGHOGHYHORSHGXVLQJ
WKH FDOFXODWHG XWLOLW\ IXQFWLRQV DOORZV WKH DVVHVVPHQW RI WKH UHOHYDQFH RI WKH DWWULEXWH RQ FXVWRPHU¶V
GHFLVLRQ ,W VKRZV WKDW FRVW DWWULEXWHV KDYH D KLJKHU LPSDFW RQ WKH SXUFKDVH GHFLVLRQ WKDQ WHFKQLFDO
FKDUDFWHULVWLFV,QSDUWLFXODUSXUFKDVHSULFHDIIHFWVFDUFKRLFHIRUDGHWDLOHGRYHUYLHZ6WDUNHWDO
7KHRXWVL]HGPHDQLQJDVVLJQHGWRUDQJHDQGFKDUJLQJWLPHLQSXEOLFSHUFHSWLRQFDQQRWEHFRQILUPHG
:HH[SHFW DQ LQFUHDVHRI$XVWULDQV QHZFDUPDUNHW VKDUH RI HOHFWULF FDUV LQ DYHUDJHRI SHUFHQW
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:LWWLQN'&RPPHUFLDOXVHRIFRQMRLQWDQDO\VLVLQ(XURSDUHVXOWVDQGFULWLFDOUHIOHFWLRQV,QWHUQDWLRQDO-RXUQDORI
5HVHDUFKLQ0DUNHWLQJ
